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Nutrient Management BMPs
Carolyn DeMoranville
UMass Amherst Cranberry Station
Most important issues
Support of production
 Knowing how much the plants need
 Knowing what forms work best
 Knowing how much and when to apply
 All required elements taken into account
Preservation of the environment
 Nitrogen – coastal waterways
 Phosphorus – inland water bodies
Cranberry Field study – N and P
Nitrogen and Phosphorus contribution to lakes/rivers and 
coastal waters from Cranberry Bogs (SMAST+CES 
Project)
 Accurate N & P losses are needed to determine total 
watershed loads and to focus restoration plans
 Understanding N & P dynamics in bogs guides BMP 
development
Natural attenuation of nitrogen to mitigate nutrients in 
bog outflows (MEP Project)
Purpose of study
How much P and N enters and 
leaves cranberry bog systems 
on an annual basis?
What activities contribute to 
nutrient releases?
How does reduction in P 
fertilizer affect the system, 
horticulturally and 
environmentally?
Cranberry Bog Total Phosphorus
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Field Expt.
A Flow-through Bog was found to have a higher annual 
TP loss of 8.8 lb/a/yr (Howes & Teal 1995)
Yield was not affected by fertilizer reduction
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Note – 2001 crop at ASH was extremely reduced
Most Phosphorus Loss occurs during flooding/draining 
as inorganic P released from soil
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P Release increased with 
amount of P Fertilization
Total P Release primarily  
when soil became anoxic
(rapid rise after day 10)
10 fold 
difference in 
release
Low P Addition
“Natural” Bog
CES/SMAST Field Study              
Cranberry Bog Nitrogen Loss
All Values = kg N/ha/yr
Bog ID --> EH PV BEN WS M-K ASH
Irrigation 0.5 1.7 0.7 0.2 1.9 2.7
Groundwater 0.0 0.0 1.1 0.3 0.0 0.0
Frost Protection 0.9 2.0 1.6 0.5 1.8 2.2
Pest Management 0.0 0.2 0.1 0.1 0.1 0.1
Harvest 1.4 3.8 5.0 1.3 4.7 3.2
Winter Protection 3.4 4.1 5.8 1.6 5.4 4.5
Total IN 6.2 11.8 14.3 4.0 13.9 12.8
Drainage/Infiltration 6.4 7.5 11.7 5.1 8.6 8.1
Harvest 2.4 5.9 10.5 2.8 5.0 3.1
Winter 4.5 5.1 7.2 1.9 4.5 5.8
Total OUT 13.2 18.5 29.4 9.9 18.0 17.0
Net Nitrogen Loss (kg/ha/yr)= 7.0 6.7 15.1 5.9 4.1 4.2
Pine-Oak Forest 0.5
Cranberry Bog Nitrogen Output 7.2 (Flow Through Bog = 9.6) 
Residential House on 1 ha lot (2.5 ac) 6.4
Direct Precipitation on Bay 11.0
Nitrogen Outflow from Bog
Nitrogen Output to Downgradient Systems (kg N/ha/yr)
Annual Nitrogen Release to Downgradient Aquatic Systems
Nitrogen Inflow to Bog
Nutrient load in cranberry bog discharge water
Net discharge shown equals total discharge minus incoming load
N discharge is generally net negative
-14.22-14.16---0.17-0.560.24ASH
-22.37-8.13----1.100.050.01M-K*
0.49-5.16---3.832.463.69WS
-1.71-0.14---0.921.413.06BEN
-13.65-6.27---2.163.222.94PV
-8.51-6.44---0.532.311.15EH*
200420032002200420032002
TN (lb/a/yr)TP (lb/a/yr)
*P use reduced beginning in 2003
Field plot work with P rates
Some P better than no P (based on previous 
research)
Few differences among P treatments
Yield, tissue P, soil P did not consistently 
increase with increasing P rates
Summary of recent research
Bogs were net consumers of N but exported some P
Most P output was associated with flood events
Bogs can act as living filters but static flood water can 
lead to P mobilization and discharge – so allow 
particles to settle and filter particulates as much as 
possible BUT avoid long stagnant periods
Summary
Fertilizer P reductions were achieved on large and 
small scales without impact on crop or tissue P but 
long term (>3 year) impacts are unknown.  
Recommendation – no more than 20 lb/a/yr and try 
lowering to 15 lb on natives.
P fertilizer reductions achieved using low P fertilizers, 
e.g. 18-8-12 or 18-8-18 (custom blends) OR
21-8-11 or 20-10-10 (‘over the counter’)
P levels in flood discharge decreased with decreased 
P input (but only in the second reduced P year).
BMP updating
Current
 Nutrition management
 Separate recommendations N and P
 Guides for N and P
Planned
 Next round of BMP updating to start with 
nutrition and water ones
 Synthesize all nutrient into one BMP guide
 Need volunteers for reading and commenting 
on drafts
Use of soil and tissue testing
Mandated in NRCS nutrient management 
standard 
Cranberry Station recommends every 3-5 
years unless for specific diagnosis
Soil test not very reliable for N or P
Tissue tests are good but taken in 
August/September
MA−Soil Bray P
ppmppm(lb/a)
6548694230
5846713720
4639735315
6546833210
503966385
505162342.5
493162310
Year 3Year 1Year 3Year 1Rate
Location 2Location 1
Recommended range = 20-60 ppm
MA−Tissue P
(% dw)(% dw)(lb/a)
0.160.160.160.1430
0.170.150.170.1220
0.170.150.130.1215
0.180.150.150.1110
0.160.120.170.115
0.160.140.150.112.5
0.160.130.160.120
Year 3Year 1Year 3Year 1Rate
Location 2Location 1
Tissue P = 0.128 + 0.0006 * P rate; p=0.0096, r2 = 0.05
What the tests can do
Soil test
 Monitor pH
 Look for balance of K, Mg, Ca
Tissue tests
 Monitor all elements
 Diagnose deficiencies
 Act as a ‘report card’ on current practices
 Help to plan nutrient management for the 
following season 
What the tests cannot do
Soil test
 Determine needs for N or P
 Be used to design a fertility program
Tissue tests
 Stand alone without information on plant 
growth, appearance, production, AND more
 Be used as the basis of a fertilizer prescription 
(without much additional information) – with 
the exception of deficiency correction 
recommendations
Cranberry nutrient management plan 
elements
Choose a management unit
Soil and tissue tests as baseline information 
and for future planning
Careful observation of conditions in the field
N and P starting target rates
Plan for adjusting N and P as conditions 
change/warrant (see decision 
trees/checklists)
Plan for reducing P inputs to ~20 lb/a actual
 Use of low P ratio materials
Nutrient management is an ‘organic’ process
It is not carved in stone
It is responsive to changing conditions
It takes into account environmental factors (weather) 
and other dynamic elements (primarily pests) that 
will impact production
Questions?
